Abstract-The permeability, compressive strength, splitting tensile strength and frost resistance of high performance pervious concrete specimens with different pore size and distribution were studied under different curing mechanisms. The results show that the permeability coefficient of curing 7d test specimens are not very different from that of curing 28d test specimens; the permeability coefficient increases with the increase of porosity; the compressive strength and splitting tensile strength decrease with the increase of porosity; in the early stage of high performance concrete curing, adequate humidity is conducive to strength growth; the splitting tensile strength measured in the test is 1/12~1/15 of compressive strength; When 5% sodium chloride solution is used as a freeze-thaw medium, the permeability and compressive strength of the concrete after freeze-thaw changed more obviously.
INTRODUCTION
With the rapid development of concrete sustainable technology, people not only make use of the structural performance of concrete, but also gradually seek their function, ecology intelligence and other performances [1] [2] [3] . As early as more than 100 years ago, some developed countries in Europe, America and Japan began to study and apply pervious concrete. The vibration free forming method has a great demand for the fluidity of concrete. Otherwise, there will be a problem of insufficient density and uneven distribution of aggregate. But the strength of the concrete formed by this method is obviously improved [4] . The early curing of high performance concrete is particularly important because its early strength growth is the fastest and the later stage is slow [5] . Therefore, the early curing of humidity is very important and the well-maintained concrete has good strength and durability.
In the experiment, high performance pervious concrete specimens with 3-5mm pore size and different pore distribution were prepared and three types of curing ways were adopted. The permeability coefficient, compressive strength, splitting tensile strength and frost resistance of high performance pervious concrete were studied by orthogonal test.
II. EXPERIMENTAL

A. Raw Material and Methods
P.O 52.5 grade ordinary portland cement is used. The natural river sand in Changzhou with a particle size less than 4.75mm is adopted. The apparent density of silica fume produced by Changzhou Hutang thermal power group is 2759kg/m 3 . The content of SiO2 is 90.0%>85%, and loss on ignition is 2%<4%. The fly ash is made by the Changzhou thermal power plant. The length of the steel fiber is 35mm, the width is 2mm, and the thickness is 0.8mm. Water reducer is a polycarboxylic acid high performance water reducer with a water reducing efficiency of 20%. 25L high-performance pervious concrete requires steel fiber 1950g, cement 15750g, fly ash 4500g, silica fume 2250g, sand 31175g, water 4435g, water reducer 830g. Distribution of 3mm-diameter hole is 3×3 and 4×4; Distribution of 4mm-diameter hole is 3×4 and 4×4; Distribution of 5mm-diameter hole is 3×3 and 3×4.Wet curing for one week and dry curing for three weeks; wet curing for two weeks and dry curing for two weeks; standard curing for four weeks.
B. Test Method
According to Darcy's law, the permeability coefficient is determined by Formula 1 [6] . Figure I is a self-made permeability coefficient tester. Compressive strength and splitting tensile strength were tested according to Chinese standard GB/T50081-2002 [7] .
Where KT is permeable coefficient with water temperature at T , ℃ Q is the amount of water seeping in the time t second, L is sample thickness, A is the sample area, h is waterhead, t is ti me. 
III. RESULTS AND DISCUSSION
A. Permeability Coefficient
According to Table I , it is known that the permeability coefficient of high performance pervious concrete has nothing to do with curing mechanism. The difference between the permeability coefficient of high performance pervious concrete curing for 7 days and 28 days is very small. It is known that the permeability is almost unchanged from pore forming to curing and the permeability coefficient is almost invariable. The permeability coefficient of high performance pervious concrete increases the increase of porosity, which is a linear relationship, as shown in Figure II . 
B. Compressive Strength
One of the variables in this study is the curing mechanism. The data in Table II can clearly show that the relationship between their compressive strength: wet curing for two weeks and dry curing for two weeks > wet curing for one week and dry curing for three weeks > standard curing for four weeks. The humidity of the early curing environment must be high enough to ensure the normal hydration reaction and the rapid growth of strength and prevent cracking at the same time [8] . High performance concrete increases rapidly in the early stage of curing, which also determines the final strength. Therefore, early curing is particularly important [5] . Proper rise of temperature is beneficial to the late strength of high performance concrete. According to the above principles and references, the compressive strength of the high performance pervious concrete block is analyzed under the different curing mechanism. The condition of standard curing is humidity 95%, temperature (20±2) ; wet curing ℃ is to put the test blocks in water and the temperature is the same as that of the standard; dry curing is the test blocks in the natural environment. In wet curing for two weeks and dry curing for two weeks, which is more conducive to the increase of the strength of the high performance concrete. The test block under the three curing mechanisms showed the same phenomenon. The greater the porosity, the lower the compressive strength. The relationship between them is shown in Figure III . 
C. Tensile Splitting Strength
According to Table III , the regulation of the splitting tensile strength in the test is similar to that of its compressive strength. The specific performance is that the splitting tensile strength of standard curing blocks is slightly lower; that of the test blocks with wet curing for two weeks and dry curing for two weeks was the highest; the splitting tensile strength decreased with the increase of porosity. Comparing with Tables II and III, it is found that the splitting tensile strength decreases with the decrease of compressive strength. According to the calculation, the splitting tensile strength is about 1/12~1/15 of the compressive strength. The reason is related to the strength growth law of high performance pervious concrete. 
D. Frost Resistance
The permeability coefficients of the two sets of concrete specimens before and after freezing and thawing are shown in Table IV . The average change of permeability coefficient was 0.067mm/s before and after freezing and thawing with water as medium and the average change rate is 0.52%; the average change of permeability coefficient was 0.63mm/s before and after freezing and thawing with 5% sodium chloride solution as medium and the average change rate is 4.785%. From the comparison between the two groups of data, it can be found that the permeability coefficient of concrete with 5% sodium chloride solution as the freezing and thawing medium decreased more obviously.
The compressive strength of three groups of high performance pervious concrete specimens were measured respectively. The first group was unfreeze-thawing specimens, the second group was specimens with pure water as freezing-thawing medium, the third group was specimens with 5% sodium chloride solution as the freezing-thawing medium. It can be seen from the above tables that the strength changes with different medium solutions are different after freezing and thawing. And the strength change of blocks with 5% sodium chloride solution as medium is more obvious. The results are shown in Table V . 
IV. CONCLUSIONS
The difference of permeability coefficient between curing for 7d and 28d for high performance pervious concrete is very small. The permeability coefficient increases with the increase of porosity.
The compressive strength and splitting tensile strength of the concrete under wet curing for two weeks and dry curing for two weeks are relatively high, indicating that sufficient humidity is very important for the early curing stage of high performance concrete.
The greater the porosity is, the lower the compressive strength and the splitting tensile strength are,where is a linear relationship.
The splitting tensile strength is about 1/12~1/15 of compressive strength.
There is a certain gap in the data change of different freeze-thaw media after freezing and thawing. The change of permeability coefficient and compressive strength of the concrete with 5% sodium chloride solution as a freeze-thaw medium after freezing and thawing is more obvious.
